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Abstract  
The Chemistry Discipline Network was funded in mid-2011, with the aim of improving communication between 
chemistry academics in Australia. In our first year of operation, we have grown to over 100 members, established a 
web presence, and produced substantial mapping reports on chemistry teaching in Australia. We are now working on 
the definition of standards for a chemistry degree based on the Threshold Learning Outcomes published by the 
Learning and Teaching Academic Standards Project. 
 
1.0 Introduction 
The formation of the Chemistry Discipline Network in 
July 2011 was timely, given that it occurred shortly 
after the publication of the Science Threshold Learning 
Outcomes (TLOs) by the ALTC Learning and Teaching 
Academic Standards project. 1  In parallel with this 
process, chemistry-specific TLOs were also drafted in 
early 2011, articulated as high-level statements that 
would need to be “unpacked” in order to be 
implemented. Expanding the chemistry TLOs into 
standards suitable for use by the newly created 
Standards Panel, which will support the Tertiary 
Education Quality and Standards Agency’s auditing 
process, was one of the key tasks assigned to the 
Chemistry Discipline Network. 
1.1 Network building 
Formation of the Chemistry Discipline Network was 
first announced at the Australian Council of Deans of 
Science (ACDS) 2 Teaching and Learning (T&L) 
conference in July 2011. At the same time as the 
Chemistry Discipline Network was funded, several 
other science discipline networks were also awarded, in 
biology, biomedical science and mathematics. These 
networks were to be supported by the overarching 
Science and Mathematics Network (SaMnet), which 
was funded at around the same time. It was expected 
that the different disciplines would work together and 
cooperate. Prof. John Rice, from the ACDS, was asked 
by the ALTC to become involved to encourage 
cooperation between the science networks.  
The Chemistry Discipline Network’s first meeting was 
arranged to coincide with the Australian Conference on 
Science and Mathematics Education (ACSME), in 
Melbourne in September 2011. The meeting formed 
part of a “Discipline Day” at which each of the newly 
created discipline networks would meet. This event took 
place not long after the grant was announced. Prior to 
the meeting, every chemistry academic at the five 
different universities in Melbourne was invited. Despite 
the short notice, the meeting was very successful, with 
over 30 chemistry academics from 20 (of a total 39 
where chemistry is taught) different Australian 
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institutions attending. We discussed the role of the 
Network and also how we should encourage 
participation. The 30 attendees formed the initial pool of 
members. 
During the same conference, we held a "nuts and bolts" 
session around how to encourage engagement with the 
planned network website (http://chemnet.edu.au). This 
process generated many excellent suggestions. The 
general view seemed to be that the website would be the 
key part of the network.  
From this first meeting, the initial goals of the network 
were established: to map the current undergraduate 
teaching, nationally, in terms of delivery methods, 
content and assessment; to map current teaching against 
the Chemistry TLOs; and to form a library for learning 
objects shared among members. Web-based discussion 
fora were also desired, as a route to engagement 
between network members. Later goals were more 
ambitious - to work towards agreed common standards 
and even shared assessment items for benchmarking 
between universities. 
1.2 Network growth 
In its first year, the Chemistry Discipline Network has 
grown to over 100 members, reflecting ongoing efforts 
to publicise the Network’s activities. In February 2012, 
for example, we were featured in a full page article in 
Chemistry in Australia, the news magazine of the 
RACI. This resulted in new members joining the 
Network, as well as generating discussion at universities 
that already had members. As our membership has 
gradually increased, there has been a steady stream of 
email traffic and discussion of Network activities 
among the chemistry academic community, between the 
Directors and individuals around Australia, and also 
through the project officer. We hold monthly Skype 
meetings at which general business is discussed and 
members have the opportunity to bring up any issues. 
These regular meetings keep things moving forwards 
for the network. Every Australian university has at least 
one staff member in our Network; the total membership 
currently stands at 108 university chemistry academics. 
The Network’s website was launched in December 
2011, and we now have over 50 registered users. 
Interestingly, despite the desire for a website expressed 
during our initial meeting, the website has not turned 
out to be the central hub of the network. During 2012, 
functionality has been added to the website, including 
discussion fora, a calendar with upcoming events of the 
Network as well as conferences of interest, and a 
resource-sharing form. However, the use of the website 
has been low; although many are interested in 
discussing teaching issues and sharing their strategies, it 
seems most are too busy to log in to the website and 
post their thoughts. In spite of this relatively low use, 
some interesting discussions have occurred. 
We sponsored a symposium held during the RACI 
Chemical Education Division conference in Adelaide in 
July 2012 on benchmarking and standardised exams, 
with Prof. Tom Holmes from the American Chemical 
Society Examinations Institute as plenary speaker. This 
symposium included both tertiary and secondary 
educators, and experts at the secondary level were also 
invited. It brought together national and international 
researchers, and stimulated discussion on the 
possibilities for using some standardised assessment in 
Australian tertiary chemistry. 
One of our goals was to improve communication 
between academics at smaller, regional universities who 
are often isolated with very small chemistry 
departments. Evidence of the impact of the network is 
that three such people, from UNE, JCU (Cairns) and 
SCU attended several of our meetings and discussed 
their teaching with others. Two of these attended the 
ACSME and our associated general meeting in 
September 2012. 
We presented progress of our network at the meeting of 
the ACDS T&L meeting in July 2012. The Network has 
been recognised by both the RACI and the ACDS as the 
key player in establishing standards and assessment of 
threshold learning outcomes, and helping develop new 
accreditation standards. 
Our second general meeting was held during the 
Discipline Day of ACSME in September 2012. This 
meeting aimed to begin the work translating the TLOs 
to specific standards, as discussed in detail below. 
2.0 Network projects 
2.1 Snapshot mapping 
We have completed a snapshot mapping of all chemistry 
subjects (units of study) as taught at 12 universities in 
Australia in 2011. The report on this mapping exercise 
was released on our website, 3 and the link was sent to 
the Heads of School for all Chemistry Schools and 
Departments around Australia. The following data were 
gathered for each chemistry subject at each participating 
institution:  
1. year level  
2. subject code name 
3. internal or distance  
4. core or elective for chem major, or a service 
teaching subject 
5. prerequisites for entry 
6. content description  




7. textbooks  
8. % Organic, % Inorganic, % Physical, % 
Analytical, % Biochem, % Gen Chem,  
% non-chemistry content  
Face to face activity: 
1. total lecture hours  
2. total tutorial/workshop/PASS hours  
3. field trip  
4. total prac hours  
5. total contact hours  
6. use of clickers 
Assessments 
1. prac report format   
2. prac assessment %  
3. assignment/workshop/tutorial %  
4. mid semester exam(s) % 
5. presentations (poster/oral/blog) % 
6. final exam % 
7. assessment group work % 
8. % of all assessment that is MCQ 
9. % of all assessment that is online 
Other 
1. approx numbers 2011 
This mapping exercise showed that across the 
participating institutions, content of the first year 
subjects are similar, but several different themes with 
varying emphases of the chemistry sub-disciplines are 
offered at the third year. Differences between 
institutions are also apparent in contact hours, face to 
face activities, group work and assessment types. This 
snapshot provides very valuable information on the 
variety of degree programmes on offer. The spreadsheet 
can be mined for further details. Several institutions are 
currently undergoing curriculum renewal and so a 
repeat of the mapping exercise is planned for 2014. 
2.2 Mapping the chemistry TLOs 
We have also completed the mapping of all first year 
subjects in the BSc(Chem) against the Chemistry 
TLOs,4 at six universities in Australia. This mapping is 
being undertaken to illustrate the extent to which 
content and activities currently delivered and assessed, 
address each of the TLOs. This process is currently 
being expanded to include second and third year 
subjects. This is valuable supporting material for the 
working group developing the assessable standards to 
present to the Standards Panel. The report on this 
exercise, which includes units that are compulsory for 
BSc students but not chemistry units, has also been 
released on our website. 5 This significant work puts the 
Network in a strong position to work with TEQSA to 
establish standards for tertiary chemistry. 
Alongside the ‘snapshot’ report, these two documents 
are major achievements and the interest in them, from 
Heads of Disciplines, Heads of Schools and Deans, 
demonstrates that we are achieving important outcomes 
for tertiary chemistry teaching in Australia. The 
importance of these reports for the TLOs to standards 







work cannot be understated. They also form a 
substantial base for the RACI as this organisation 
moves forward with its new accreditation processes. 
The incoming President of the RACI is closely involved 
with the TLO mapping work. 
2.3 TLOs to standards 
The ongoing formulation of standards for the TLOs is 
one of the major tasks assigned as part of the grant, and 
is now occupying much of our energy.  
Our second general meeting, at the 2012 ACSME 
Discipline Day, took the form of a structured three hour 
workshop of group discussions as the first major step 
toward enunciating discipline standards for the 
Standards Panel. This work will also be used as part of 
the basis from which the RACI will redevelop its 
university accreditation process, which is currently 
under renewal. 
The actual process of TLOs to standards is very much in 
development as we, and other disciplines, seek to 
formulate standards which represent TLOs and ways of 
demonstrating that students have met these standards. In 
developing standards of achievement, standardisation of 
chemistry degree programmes across Australian 
universities as identical is not intended and, given the 
results of the mapping snapshot, nor would that be 
possible. Thus, standards must be sufficiently generic so 
as to cover for the various themes and different 
emphases in chemistry degree programmes on offer in 
Australia.  
The workshop discussions during the Discipline Day 
focussed on the first section of TLO 2, essentially the 
“body of knowledge”, and the second section of TLO 3, 
essentially the “recognised techniques and appropriate 
techniques and tools”, required of a chemistry graduate. 
Different groups within the workshop were tasked with 
examining these TLOs from two specific viewpoints: 
one discussion focussed on essential content and depth 
expected by the end of the degree, accounting for 
different themes in degree courses offered; and the other 
discussion centred around the assessment tasks students 
would be expected to do and how these can relate back 
to the two TLOs. 
So what depth and breadth of chemistry would you 
expect as a threshold to be achieved by a student on 
graduation with BSc(Chem)? What competence do you 
expect such a student to be able to demonstrate? By 
what means would you gauge that the student had met 
these criteria? The outcomes of the group discussions 
were an indication of the difficulty of tackling these 
issues. One could conclude that little tangible progress 
was achieved, especially on TLO 2.1 ("Exhibit depth 
and breadth of chemistry knowledge by demonstrating a 
knowledge of, and applying the principles and concepts 
of chemistry.") Group members concluded that they felt 
qualified to prescribe minimum graduate knowledge 
only within their own sub-discipline. However, in going 
through this process, one possible pathway forward was 
identified – that subsequent discussions include sub-
discipline groups to delineate the threshold-level body 
of knowledge required within each classical sub-
discipline of chemistry: organic, inorganic, physical, 
analytical. Discussions regarding practical skills were 
somewhat more fruitful and some progress was made in 
deciding what could be considered essential laboratory / 
technique / instrumentation knowledge and skills for a 
chemistry graduate.  
With respect to demonstrating student achievement of 
formulated standards it is important to note that we do 
not need more assessment, we need some assessment 
redesigned. Some of the assessments we currently use 
will be required to demonstrate students have achieved 
the threshold criteria, that is, assessment must be fit for 
purpose. Such assessment is not about scraping 50% 
and a Pass grade, where the specifically known content 
is not distinguished from what the student has failed to 
grasp. Further, assessment of standards covering the 
more generic TLOs will need attention, such assessment 
was notably thin in the results of the snapshot mapping 
project.  
As the first discussion along this path the collected 
commentary is invaluable. The next series of 
discussions is being planned over the next four months 
in light of these experiences, and also in view of the 
activities of other discipline groups going along the 
same path. These discussions will, of course, need to 
address the other more generic TLOs as well. Input 
from others is welcome and will be sought via the 
Network, the RACI and Heads of Schools. 
3.0 Conclusion 
TLOs and related outcomes aside, the most important 
role of our Network is simply to facilitate the natural 
interactions that occur when people speak to one 
another within their teaching roles, and chemistry 
academics Australia-wide are meeting through the 
Network. For example, during meetings, members have 
shared some of their frustrations and strategies in 
dealing with poorly prepared undergraduates. Others 
have shared a variety of teaching materials including 
practical laboratory experiments, in-class activities and 
clicker questions, and discussed their strengths and 
weaknesses. We now know who will be attending 
national and international conferences, and can plan to 
meet in person to discuss collaborations, grant 
applications and general chemistry teaching issues. 
These less tangible outcomes result from connecting 
people with shared interests, who would not otherwise 
know each other. Enhanced communication within the 
community of chemistry academics in Australia is 
already leading to more collaboration on grants, and the 
more experienced members are sharing their knowledge 
of publishing in the Scholarship of Teaching and 
Learning (SoTL). For academics who are new to SoTL 
and for those who have already been working in the 
field, the network has proved to be a way to generate 
fruitful discussions and to get to know people, virtually 
and in person. 
 
